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a  b  s  t  r  a  c  t
Portal  vein  aneurysm  is  an  unusual  vascular  dilatation  of  the  portal  vein,  which  was  ﬁrst  described  by
Barzilai  and  Kleckner  in 1956  and  since  then  less  than 200  cases  have  been  reported.
The  aim  of  this  article  is to provide  an  overview  of  the international  literature  to  better  clarify  various
aspects  of this  rare nosological  entity  and  provide  clear  evidence-based  summary,  when  available,  of the
clinical  and  surgical  management.
A  systematic  literature  search  of  the  Pubmed  database  was performed  for all  articles  related  to portal
vein  aneurysm.  All  articles  published  from  1956  to  2014  were  examined  for  a total  of 96  reports,  including
190  patients.
Portal vein  aneurysm  is deﬁned  as a portal  vein  diameter  exceeding  1.9  cm in  cirrhotic  patients  and
1.5  cm in  normal  livers.  It  can  be  congenital  or acquired  and  portal  hypertension  represents  the  main  cause
of the  acquired  version.  Surgical  indication  is considered  in  case  of  rupture,  thrombosis  or symptomatic
aneurysms.  Aneurysmectomy  and  aneurysmorrhaphy  are  considered  in  patients  with  normal  liver,  while
shunt procedures  or liver  transplantation  are  the treatment  of choice  in  case  of  portal  hypertension.  Being
such  a  rare  vascular  entity  its management  should  be  reserved  to high-volume  tertiary  hepato-biliary
centres.
© 2015  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.. Introduction
Portal vein aneurysm (PVA) is an unusual vascular dilatation of
he portal vein, which was ﬁrstly described by Barzilai and Kleckner
1] in 1956 and since then less than 200 cases have been reported
n the literature, mainly as case reports or small surgical series.
VA discovery is progressively rising, due to the increased num-
er of abdominal imaging procedures. Nowadays, the aetiology
nd management are not clearly understood and there are no clear
uidelines on surgical indications.
The aim of this article is to provide an overview of the inter-
ational literature to better clarify various aspects of this rare
osological entity and provide a clear evidence-based summary,
hen available, of the clinical and surgical management.
A systematic literature search of the Pubmed database was per-
ormed for all articles related to Portal Vein Aneurysm. All articles
rom 1956 to 2014 were collected. The search terms used in Pubmed
∗ Corresponding author at: Division of General Surgery and Liver Transplan-
ation, S. Camillo-Forlanini Hospital, Circ.ne Gianicolense 87, 00151 Rome, Italy.
el.: +39 06 55170597; fax: +39 06 58704441.
E-mail address: a.laurenzi@me.com (A. Laurenzi).
ttp://dx.doi.org/10.1016/j.dld.2015.06.003
590-8658/© 2015 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. Allconsisted of: portal vein aneurysm OR portal vein dilatation OR
visceral venous aneurysm AND (English [lang] OR French [lang].
All the articles regarding PVA were collected, including case
reports, small series and reviews. Duplicates and articles con-
cerning isolated splenic and/or mesenteric vein aneurysms were
excluded.
2. Deﬁnition and aetiology
Overall 96 reports were identiﬁed, including 190 patients pre-
senting a PVA [1–95].
PVA is deﬁned as a portal vein diameter exceeding 19 mm  in
cirrhotic patients and 15 mm in normal livers (Figs. 1 and 2). This
difference in size, according to the underlying liver status, is due
to an extensive vascular study performed by Doust and Pearce in
1976. Among 53 patients examined through abdominal ultrasound,
they noticed that maximum antero-posterior diameter of the portal
vein was 19 mm in cirrhotic patients and 15 mm in patients with
normal livers. Since then, all portal veins diameters exceeding such
measures were considered pathological [96].
PVA is a rare visceral venous aneurysm with an incidence of
0.06% [10] and it represents less than 3% of all visceral aneurysms
 rights reserved.
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61]; presently it is more frequently discovered due to the increased
umber of abdominal imaging procedures.
Aetiology of PVA is still not clearly deﬁned, however it is con-
idered to be either congenital or acquired. A proposed cause of
he congenital variant is the incomplete regression of the right
rimitive distal vitelline vein.
It is well known that during the embryonic phase, the devel-
pment of the portal vein is related to the involution of the
nterconnections that exist between the right and left vitelline veins
round the duodenum. In such cases, there is an incomplete regres-
ion of the distal vitelline vein or a variant branching pattern that
eads to the formation of a diverticulum which can evolve into a
enous aneurysm [35,97].
The anomalies may  arise from the right anterior segmental por-
al vein or the right anterior and posterior segmental portal veins,
hich originate from the umbilical portion. The presence of a PVAocated at the umbilical portion or on the left portal vein may  derive
rom a rightward deviation of the umbilical portion [41].
Moreover, the presence of vein wall defects can facilitate the
evelopment of the aneurysm. The congenital theory is supported
ig. 2. Computed tomography scan of a portal vein aneurysm in an axial view (top left), 3
eft)  and on magnetic resonance imaging (bottom right).sound of a portal vein aneurysm.
by the cases of PVA in children not presenting portal hypertension
[4,5,13,26] and from the in utero diagnosis of PVA [27].
The main cause of the acquired version is portal hypertension
in liver cirrhosis [69]; in these cases the portal vein dilatation is
caused by the high splanchnic ﬂow and hyperdynamic circulation
with a consequential weakening of the venous wall. Other causes
of PVA are severe pancreatitis [76], trauma [43] and invasion of the
portal vein by malignancy [39].
PVAs are usually localized at the level of main portal trunk,
portal bifurcation and intrahepatic portal branches. Main patient
characteristics reported in the literature are shown in Table 1.
3. Diagnosis
One third of patients are usually asymptomatic as PVA is an
incidental ﬁnding, while approximately 50% of patients present
with non-speciﬁc abdominal pain. Gastrointestinal bleeding, portal
hypertension or symptoms related to the compression of adja-
cent organs (i.e. abdominal swelling, jaundice) occur in less than
D reconstruction (top right), coronal view on computed tomography scan (bottom
920 A. Laurenzi et al. / Digestive and Live
Table  1
Patient characteristics of 96 published reports of portal vein aneurysm.
Total number of patients 190
Median age (years) 52 (0–89)
Male:Female ratio 1:1
Portal hypertension 62 (32%)
Liver cirrhosis 50 (26%)
Aneurysm localization
Main portal trunk 73 (38.4%)
Spleno-mesenteric conﬂuence 45 (23.6%)
Portal bifurcation/Intra-hepatic 72 (38%)
Surgical management 40 (21%)
Postoperative mortality 7 (17.5%)
Table 2
Reported complications of portal vein aneurysm.
Biliary tract compression
Portal vein thrombosis
Portal vein rupture
Duodenal Compression
1
s
w
i
s
Currently, surgical indication is considered in case of compli-
T
P
GGastrointestinal bleeding
Inferior vena cava obstruction
0% of cases [26,32,60,66,74,85]. The incidence of PVA thrombo-
is can reach 20% [1,5,24,35,42,44,47,48,55,56,58,61,77,80,92,95],
hile spontaneous rupture of the portal trunk or one of its branches
s reported in only 2 cases [5,80] (Table 2). Spontaneous regres-
ion of PVA has been reported in two cases with a cavernous
able 3
ublished cases of surgically treated portal vein aneurysms.
Author No. of
patients
Indication for surgery Surgical p
Barzilai 1956 1 GI bleeding Splenecto
Leonsins 1960 1 GI bleeding Splenecto
Sedgewick 1960 1 Compression of bile duct Cholecys
Hermann 1965 1 Portal hypertension Porto-cav
Thomas 1967 1 GI bleeding Porto-cav
Liebowitz 1967 1 Angiogenic myeloid metaplasia Splenecto
Vine  1979 1 GI Bleeding Portocav
Andoh 1988 1 Symptoms Aneurysm
Baker  1990 1 Acute thrombosis Aneurysm
Glazer 1992 1 Thrombosis Thrombe
Brock  1997 1 Cecal cancer Aneurysm
Santana 2002 1 Acute thrombosis Thrombe
Mucenic 2002 1 Portal hypertension Splenecto
Flis  2003 1 Symptoms Aneurysm
Jin  2005 2 Symptoms, Prophylactic surgery Aneurysm
Luo  2006 1 Symptoms Splenecto
Wolff  2006 1 Acute thrombosis Thrombe
Cho  2008 4 Abdominal pain
Duodenal compression
Gallstone pancreatitis
Liver Cirrhosis
Aneurysm
Aneurysm
aneurysm
hepatico
Koc 2007 4 N/A Transhep
(2), splen
Mhyazaki 2008 1 Liver cirrhosis Liver tran
Mungan 2009 1 Portal Hypertension Peritoneo
Savadkohi 2011 2 Growth
Size
Aneurysm
Aneursym
Fujikawa 2011 1 Growth Cholecys
Andres Moreno 2011 1 Abdominal Pain Aneurysm
Elamurugan 2011 1 GI Bleeding Splenecto
Scalabre 2012 1 Thrombosis Thrombe
Levi  Sandri 2014 1 No Aneurysm
Iimuro 2014 1 Growth Aneurysm
Bertocchini 2014 3 GI Bleeding 2 Meso-R
1 PV tran
He 2014 1 Size Aneurysm
I, gastrointestinal; N/A, not available.r Disease 47 (2015) 918–923
transformation of the main portal vein [75,80]. Excluding gas-
trointestinal bleeding related to oesophageal varices and portal
hypertension, the other symptoms in patients with PVA do not
differ in patients with or without portal hypertension.
Although reports on PVA go back to 1956, the majority of
patients have been explored at the time of diagnosis with abdom-
inal Doppler ultrasound and computed tomography (CT) scan. The
ﬁrst allows to evaluate the patency of the portal vein and blood
ﬂow in the aneurysm. Iimuro et al. realized a haemodynamic eval-
uation of the portal venous system including the wall shear stress
to understand the physiopathology of aneurysm enlargement [90].
CT scan, on the other side, with 3D reconstruction allows to
determine the accurate location of the aneurysm, its dimensions
and relations with adjacent organs. Magnetic resonance imaging
(MRI) has been used only in few reported cases [85,95].
4. Surgical treatment
Among 190 patients presenting a PVA, 40 (21%) underwent
surgery, 8 (20%) had liver cirrhosis, while 4 (10%) had isolated por-
tal hypertension. Post-operative mortality was  17.5% and median
follow-up for the remaining patients was  10.5 months (range
0–120).cated PVA i.e., with rupture, thrombosis, symptomatic aneurysms,
or in patients presenting enlarging aneurysms due to risk of sponta-
neous rupture. Moreno et al. suggest surgical treatment for patients
rocedure Follow up
months
Status at
follow up
my 11 Deceased
my 1 Deceased
tojejunostomy and spleno-renal shunt 10 Alive
al shunt 3 Alive
al shunt 48 Alive
my 5 Deceased
al shunt 0 Deceased
orrhaphy, splenectomy 0 Alive
ectomy, splenectomy, shunt 0 Alive
ctomy, aneursysmorrhaphy 120 Alive
orraphy 18 Alive
ctomy, aneurysmorrhaphy 6 Alive
my 48 Alive
orrhaphy 6 Alive
orraphy, splenectomy 6
6
Alive
Alive
my, spleno-renal shunt 6 Alive
ctomy, aneurysmorrhaphy, porto-caval shunt 25 Alive
orrhaphy (1),
ectomy cholecystectomy (1), cholecystectomy,
ectomy, iliac graft interposition, Roux en Y
-jejunostomy (1), liver transplantation (1)
73
4
6
2
Alive
Alive
Alive
Deceased
atic thrombectomy, intra-arterial thrombolysis
ectomy (2)
N/A Deceased
(1)
N/A (3)
splantation 24 Alive
venous shunt 3 Deceased
ectomy
ectomy and graft interposition
48
12
Alive
Alive
tectomy, omental wrapping 36 Alive
orrhaphy 6 Alive
my 3 Alive
ctomy and vitelline sac ligation 12 Alive
orraphy + Goretex prosthesis enhancement 6 Alive
ectomy 12 Alive
ex bypass
sposition on the Rex
18
24
14
Alive
Alive
Alive
orrhaphy N/A Alive
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resenting a non-thrombotic PVA >3 cm [74]. However, there is no
lear evidence nor comparative studies conﬁrming surgical indi-
ation in symptomatic patients. Recently only two  reports are
ublished of non-surgical treatment for complicated PVA, one case
f bile duct compression treated with endoscopic management [85]
nd one case of thrombosis successfully treated with anticoagu-
ation therapy [92]. There are no reports that address the use of
ndovascular techniques.
Table 3 shows the cases of surgically treated PVAs reported in
he literature. There are no reports of recurrence of PVA after sur-
ical treatment, however the vast majority of the patients present
 follow-up limited to a few months after surgery.
Surgical treatments differ according to the presence of portal
ypertension. In patients without portal hypertension aneurysm-
rrhaphy or aneurysmectomy, according to the type of aneurysm
saccular or fusiform), has been successfully described by other
uthors [5,60,71,74,81,89,90,94]. These procedures usually rep-
esent a deﬁnitive treatment of PVA since in patients without
ortal hypertension this malformation is considered to be
ongenital.
The presence of portal hypertension associated with chronic
iver disease changes the surgical approach. Surgical shunt proce-
ures, with our without splenectomy, or liver transplantation, are
ore technically demanding options for these patients.
The aim of the shunt procedures is to decompress the portal
enous system instead of treating the aneurysm itself, to prevent
rogressive dilatation of the aneurysm.
In paediatric patients, Bertocchini et al. reported the use of
eso-Rex by-pass with good surgical results [91] in 3 cases of
ntra-hepatic PVA; Scalabre et al. reported a portal thrombectomy
ssociated to vitelline sac ligation in a newborn patient for PVA
hrombosis [84].
Liver transplantation has been described in only 2 cases in which
VA was associated to end-stage liver disease. In these cases, the
urgical indication was given by the underlying liver disease, how-
ver liver transplantation allows concomitant surgical correction
f the aneurysms. The presence of a PVA at transplantation may
equire technical innovations such as portal vein arterialization
98], interposition graft [99], cavoportal hemitransposition [100].In addition, before and during liver transplantation, a careful
ortal ﬂow evaluation should be performed to plan pre or intra-
perative procedures to avoid low portal in-ﬂow and graft failure.
ig. 3 shows a possible ﬂowchart of the management of PVA. patients with portal vein aneurysm.
5. Conclusions
Portal vein aneurysm represents a rare vascular entity, whose
management is still not standardized. Current literature lacks clear
evidence-based recommendations, mainly due to the fact that the
majority of the articles are isolated case reports or small series.
However, conservative management is the best option in the major-
ity of patients. Surgical indication is currently reserved to 20% of
cases, which are complicated by rupture, thrombosis or are oth-
erwise symptomatic, however post-operative mortality remains
extremely elevated. For these reasons patients with PVA require
a complex and multidisciplinary approach and should be referred
to high-volume tertiary hepato-biliary centres for optimal manage-
ment.
Conﬂict of interest
None declared.
References
[1] Barzilai R, Kleckner MS.  Hemocholecyst following ruptured aneurysm of por-
tal  vein. Archives of Surgery 1956;72:725–7.
[2] Leonsins AJ, Siew S. Fusiform aneurysmal dilatation of the portal vein. Post-
graduate Medical Journal 1960;36:570–4.
[3] Sedgwick CE. Cisternal dilatation of portal vein associated with portal hyper-
tension and partial biliary obstruction. Lahey Clinic Foundation Bulletin
1960;11:234–7.
[4] Hermann RE, Shafer WH.  Aneurysm of the portal vein and portal vein hyper-
tension, ﬁrst reported case. Annals of Surgery 1965;162:1101–4.
[5] Thomas TV. Aneurysm of the portal vein: report of two  cases, one resulting
in  thrombosis and spontaneous rupture. Surgery 1967;61:550–5.
[6] Liebowitz HR, Rousselot LM.  Saccular aneurysm of portal vein with agnogenic
myeloid metaplasia. New York State Journal of Medicine 1967;67:1443–7.
[7] Vine HS, Sequeira JC, Windrich WC,  et al. Portal vein aneurysm. American
Journal of Roentgenology 1979;132:557–60.
[8] Ishikawa T, Tsukune Y, Ohyama Y, et al. Venous abnormalities in por-
tal  hypertension demonstrated by CT. American Journal of Roentgenology
1980;134:271–6.
[9] Kane RA, Katz SG. The spectrum of sonographic ﬁndings in portal hyperten-
sion: a subject review and new observations. Radiology 1982;142:453–8.
[10] Ohnishi K, Nakayama T, Saito M,  et al. Aneurysm of the intrahepatic branch
of the portal vein: report of two cases. Gastroenterology 1984;86:169–73.
[11] Sernagor M,  Lemone M.  Ultrasound and CT studies of an aneurysm of the left
portal vein branch. Journal Belge de Radiologie 1985;68:464–5.
[12] Boyez M,  Fourcade Y, Sebag A, et al. Aneurysmal dilatation of the portal vein:
a  case diagnosed by real-time ultrasonography. Gastrointestinal Radiology
1986;11:319–21.
[13] Thompson PB, Oldham KT, Bedi DG, et al. Aneurysmal malformation
of  the extrahepatic portal vein. American Journal of Gastroenterology
1986;81:695–7.
9 d Live22 A. Laurenzi et al. / Digestive an
[14] Fanney D, Castillo M,  Monatalvo B, et al. Sonographic diagnosis of aneurysm
of  the right portal vein. Journal of Ultrasound in Medicine 1987;6:605–7.
[15] Andoh K, Tanohata K, Asakura K, et al. CT demonstration of portal vein
aneurysm. Journal of Computer Assisted Tomography 1988;12:325–7.
[16] Lee HC, Yang YC, Shih SL, et al. Aneurysmal dilatation of the portal vein. Journal
of  Pediatric Gastroenterology and Nutrition 1989;8:387–9.
[17] Kreft B, Harder Th, Kania U. An alcoholic woman with hematemesis, nausea,
and abdominal pain. Investigative Radiology 1991;26:203–5.
[18] Baker BK, Nepute JA. Computed tomography demonstration of acute throm-
bosis of a portal vein aneurysm. Molecular Medicine 1990;87:228–30.
[19] Aburano T, Taniguchi M,  Hisada K, et al. Aneurysmal dilatation of portal
vein demonstrated on radionuclide hepatic scintiangiogram. Clinical Nuclear
Medicine 1991;16:862–4.
[20] Dognini L, Carreri AL, Moscatelli G. Aneurysm of the portal vein: ultrasound
and computed tomography identiﬁcation. Journal of Clinical Ultrasound
1991;19:178–82.
[21] Hagiwara H, Kasahara A, Kono M,  et al. Extrahepatic portal vein aneurysm
associated with a tortuous portal vein. Gastroenterology 1991;100:818–21.
[22] Tanaka S, Kitamura T, Fujita M,  et al. Intrahepatic venous and portal venous
aneurysms examined by color ﬂow imaging. Journal of Clinical Ultrasound
1992;20:89–98.
[23] Savastano S, Feltrin GP, Morelli I, et al. Aneurysm of the extrahepatic por-
tal vein associated with segmental portal hypertension and spontaneous
porto-caval shunting through the inferior mesenteric vein. Journal Belge de
Radiologie 1992;75:194–6.
[24] Glazer S, Gaspar MR,  Esposito V, et al. Extrahepatic portal vein aneurysm:
report of a case treated by thrombectomy and aneurymorrhaphy. Annals of
Vascular Surgery 1992;6:338–42.
[25] Yamaguchi T, Kubota Y, Seki T, et al. Acquired intrahepatic portal vein
aneurysm. Digestive Diseases and Sciences 1992;37:1769–71.
[26] Fukui H, Kashiwagi T, Kimura K, et al. Portal vein aneurysm demonstrated by
blood pool SPECT. Clinical Nuclear Medicine 1992;17:871–3.
[27] Gallagher DM,  Leiman S, Hux CH. In utero diagnosis of a portal vein aneurysm.
Journal of Clinical Ultrasound 1993;21:147–51.
[28] Kumano H, Kinoshita H, Hirohashi K. Aneurysm of intrahepatic portal vein
shown by percutaneous transhepatic portography. American Journal of
Roentgenology 1994;163:1000–1.
[29] Itoh Y, Kawasaki T, Nishikawa H, et al. A case of extrahepatic portal vein
aneurysm accompanying lupoid hepatitis. Journal of Clinical Ultrasound
1995;23:374–8.
[30] Feliciano PD, Cullen JJ, Corson JD. The management of extrahepatic portal vein
aneurysms: observe or treat? HPB Surgery 1996;10:113–6.
[31] Fulcher A, Turner M.  Aneurysms of the portal vein and the superior mesenteric
vein.  Abdominal Imaging 1997;22:287–92.
[32] Brock PA, Jordan Jr PH, Barth MH,  et al. Portal vein aneurysm: a rare but
important vascular condition. Surgery 1997;121:105–8.
[33] Ohnami Y, Ishida H, Konno K, et al. Portal vein aneurysm: report of six cases
and review of the literature. Abdominal Imaging 1997;22:281–6.
[34] Atasoy KC, Fitoz S, Akyar G, et al. Aneurysms of the portal venous system
gray-scale and color Doppler ultrasonographic ﬁndings with CT and MRI  cor-
relation. Clinical Imaging 1998;22:414–7.
[35] Lopez-Machado E, Mallorquin-Jimenez F, Medina-Benitez A, et al. Aneurysm
of the portal venous system; ultrasonography and CT ﬁndings. European Jour-
nal  of Radiology 1998;26:210–4.
[36] Ozbek SS, Killi MR,  Pourbagher A, et al. Portal venous system aneurysms:
report of ﬁve cases. Journal of Ultrasound in Medicine 1999;18:417–22.
[37] Blasbalg R, Yamada RM,  Tiferes DA. Extrahepatic portal vein aneurysms.
American Journal of Roentgenology 2000;174:877.
[38] Geubel AP, Maisse F, Boemer F. Images in hepatology. Aneurysm of the trunk
of  the portal vein. Journal of Hepatology 2001;34:780.
[39] Yang DM,  Yoon MH,  Kim HS, et al. CT ﬁndings of portal vein aneurysm caused
by  gastric adenocarcinoma invading the portal vein. British Journal of Radi-
ology 2001;74:654–6.
[40] Ascenti G, Zimbaro G, Mazziotti S, et al. Intrahepatic portal vein aneurysm:
three dimensional power Doppler demonstration in four cases. Abdominal
Imaging 2001;26:520–3.
[41] Yang DM, Yoon MH,  Kim HS, et al. Portal vein aneurysm of the umbilical
portion: imaging features and the relationship with portal vein anomalies.
Abdominal Imaging 2003;28:62–7.
[42] Santana P, Jeffrey Jr RB, Bastidas A. Acute thrombosis of giant portal venous
aneurysm: value of color Doppler sonography. Journal of Ultrasound in
Medicine 2002;21:701–4.
[43] Lau H, Chew DK, Belkin M.  Extrahepatic portal vein aneurysm: a case report
and review of the literature. Cardiovascular Surgery 2002;10:58–61.
[44] Mucenic M,  Rocha Md Mde  S, Laudanna AA, et al. Treatment by splenectomy of
a  portal vein aneurysm in hepatosplenic schistosomiasis. Revista do Instituto
de  Medicina Tropical de Sao Paulo 2002;44:261–4.
[45] Flis V, Matela J, Gadzijev E. Portal vein aneurysm: when to operate? EJVES
Extra 2003;5:31–3.
[46] So NM, Lam WWM.  Calciﬁed portal vein aneurysm and portohepatic
venous shunt in a patient with liver cirrhosis. Clinical Radiology 2003;58:
742–4.
[47] Okur N, Inal M,  Akgül E, et al. Spontaneous rupture and thrombosis of an
intrahepatic portal vein aneurysm. Abdominal Imaging 2003;28:675–7.
[48] Kim J, Kim MJ,  Song SY, et al. Acute thrombosis of a portal vein aneurysm and
development. Clinical Radiology 2004;59:631–3.r Disease 47 (2015) 918–923
[49] Onbas O, Kantarci M, Alper F, et al. Images of interest. Hepatobiliary and pan-
creatic: portal vein aneurysm. Journal of Gastroenterology and Hepatology
2004;19:1085.
[50] Ferraz-Neto BH, Sakabe D, Buttros DA, et al. Portal vein aneurysm as late com-
plication of liver transplantation: a case report. Transplantation Proceedings
2004;36:970–1.
[51] Kaido T, Taii A, Nakajima T. A huge intrahepatic portal vein aneurysm. Abdom-
inal Imaging 2005;30:69–70.
[52] Jin B, Sun Y, Li YQ, et al. Extrahepatic portal vein aneurysm: two case reports
of  surgical intervention. World Journal of Gastroenterology 2005;11:2206–9.
[53] Alexopoulou A, Papanikolopoulos K, Thanos L, et al. Aneurysmal dilatation of
the  portal vein: a rare cause of portal hypertension. Scandinavian Journal of
Gastroenterology 2005;40:233–5.
[54] Hosoki Y, Saito H, Sakurai S, et al. Enlarging splenic vein aneurysm asso-
ciated with increasing portal hypertension. Journal of Gastroenterology
2005;40:1078–9.
[55] De Gaetano AM, Andrisani MC,  Gui B, et al. Thrombosed extrahepatic portal
vein aneurysm: report of two  cases and review of the literature. Abdominal
Imaging 2006;31:545–8.
[56] Laumonier H, Montaudon M,  Corneloup O, et al. CT angiography of intrahep-
atic  portal aneurysm. Abdominal Imaging 2005;30:755–7.
[57] Luo HF, Wang HJ, Li B, et al. Diagnosis and management of extrahepatic portal
vein aneurysm: a case report. Hepatobiliary & Pancreatic Diseases Interna-
tional 2006:5.
[58] Wolff M,  Schaefer N, Schmidt J, et al. Thrombosis of a large portal vein
aneurysm: treatment by thrombectomy aneurysmorrhaphy and portocaval
shunt. Journal of Gastrointestinal Surgery 2006;10:128–31.
[59] Giavroglou C, Xinou E, Fotiadis N. Congenital extrahepatic portal vein
aneurysm. Abdominal Imaging 2006;31:241–4.
[60] Cho SW,  Marsh JW,  Fontes PA, et al. Extrahepatic portal vein aneurysm e
report of six patients and review of the literature. Journal of Gastrointestinal
Surgery 2008;12:145–52.
[61] Koc Z, Oguzkurt L, Ulusan S. Portal venous system aneurysms: imaging,
clinical ﬁndings, and a possible new etiologic factor. American Journal of
Roentgenology 2007;189:1023–30.
[62] Perret WL,  de Silva A, Elzarka A, et al. Portal circulation aneurysms: two case
reviews. Australasian Radiology 2007;51:87–90.
[63] Ho CM,  Tsai SF, Lin RK, et al. Computer simulation of hemodynamic changes
after right lobectomy in a liver with intrahepatic portal vein aneurysm. Jour-
nal  of the Formosan Medical Association 2007;106:617–23.
[64] Miyazaki K, Takatsuki M,  Eguchi S, et al. Living donor liver transplantation for
hepatitis C virus cirrhosis with a huge portal vein aneurysm. Liver Transplan-
tation 2008;14:1221–2.
[65] Weber G, Milot L, Kamaoui I, et al. Splanchnic vein aneurysms: a report of 13
cases. Journal de Radiologie 2008;89:311–6.
[66] Sfyroera GS, Antoniou GA, Drakou AA, et al. Visceral venous aneurysms: clini-
cal presentation, natural history and their management: a systematic review.
European Journal of Vascular and Endovascular Surgery 2009;38:498–505.
[67] Mungan Z, Pinarbasi B, Bakir B, et al. Congenital portal vein aneurysm associ-
ated with peliosis hepatis and intestinal lymphangiectasia. Gastroenterology
Research and Practice 2009;2009:479264.
[68] Taneja S, Kalra N, Dhiman RK, et al. An abnormal portal vein. Liver Interna-
tional 2011;31:65.
[69] Schwope RB, Margolis DJ, Raman SS, et al. Portal vein aneurysms: a case series
with literature review. Journal of Radiology Case Reports 2010;4:28–38.
[70] Lin PC, Yun CH, Lee HC, et al. Portal vein aneurysm due to left partial anoma-
lous pulmonary venous return. European Journal of Cardio-Thoracic Surgery
2010;38:506.
[71] Oleske A, Hines GL. Portal venous aneurysms – report of 4 cases. Annals of
Vascular Surgery 2010;25:695.
[72] Gumus M,  Yilmaz O, Ersoy O, et al. Intrahepatic portal vein aneurysm in an
asymptomatic patient. Annals of Hepatology 2010;9:213–4.
[73] Yukawa N, Takahashi M,  Sasaki K, et al. Ultrasonography and 3D-CT follow-up
of extrahepatic portal vein aneurysm: a case report. Case Reports in Medicine
2010;2010:560495.
[74] Andres Moreno J, Fleming MD,  Farnell MB,  et al. Extrahepatic portal vein
aneurysm. Journal of Vascular Surgery 2011;54:225–6.
[75] Lall P, Potineni L, Dosluoglu HH. Complete spontaneous regression of an
extrahepatic portal vein aneurysm. Journal of Vascular Surgery 2011;53:
206–8.
[76] Cheng XQ, Zuo CJ, Tian JM,  et al. Portal vein aneurysms with multiple associ-
ated ﬁndings. Vasa 2010;39:312–8.
[77] Elamurugan TP, Kumar SS, Muthukumarassamy R, et al. Splenic artery
aneurysm presenting as extrahepatic portal vein obstruction: a case report.
Case Reports in Gastrointestinal Medicine 2011;2011:908529.
[78] Fujikawa T, Tanaka A, Yoshimoto Y. Enlarged extrahepatic portal vein
aneurysm in a non-cirrhotic patient: a therapeutic dilemma. BMJ  Case Reports
2011;28.
[79] Haddad A, Fraiman M,  Mackey R. Portal vein aneurysm. American Surgeon
2011;77:503–5.
[80] Wen  Y, Goo HW.  Thrombosed congenital extrahepatic portal vein aneurysm
in  an infant. Pediatric Radiology 2012;42:374–6.
[81] Savadkohi S, Aboulioud M.  Outcome with surgical repair of extrahepatic por-
tal  vein aneurysms. Annals of Vascular Surgery 2011;25:1140.
[82] Vyas S, Mahajan D, Sandhu MS,  et al. Portal vein aneurysm: is it an incidental
ﬁnding only? Annals of Hepatology 2012;11:263–4.
d LiveA. Laurenzi et al. / Digestive an
[83] Qi X, Yin Z, He C, et al. Extrahepatic portal vein aneurysm. Clinics and Research
in  Hepatology and Gastroenterology 2013;37:1–2.
[84] Scalabre A, Gorrincour G, Hery G, et al. Evolution of congenital malformations
of  the umbilical-part-hepatic venous system. Journal of Pediatric Surgery
2012;47:1490–5.
[85] Lall C, Verma S, Gulati R, et al. Portal vein aneurysm presenting
with obstructive jaundice. Journal of Clinical Imaging Science 2012;2:
54.
[86] Debernardi-Venon W,  Stradella D, Ferruzzi G, et al. Extrahepatic aneurysm of
the portal venous system and portal hypertension. World Journal of Hepatol-
ogy 2013;5:149–51.
[87] Héry G, Quarello E, Gorincour G, et al. Extrahepatic vitelline vein aneurysm:
prenatal diagnosis and follow up. Journal of Pediatric Surgery 2013;48:
e1–4.
[88] Jha A, Gupta P, Khalid M,  et al. Intrahepatic portal vein aneurysm – a rare
entity. Journal of Clinical Ultrasound 2013;41:556–7.
[89] Levi Sandri GB, Sulpice L, Rayar M,  et al. Extrahepatic portal vein aneurysm.
Annals of Vascular Surgery 2014;28, 1319.e5–e7.
[90] Iimuro Y, Suzumura K, Ohashi K, et al. Hemodynamic analysis and treatment
of  an enlarging extrahepatic portal aneurysm: report of a case. Surgery Today
2014 [Epub ahead of print].
[91] Bertocchini A, D’Ambrosio G, Grimaldi C, et al. Prehepatic portal hypertension
with aneurysm of the portal vein: unusual but treatable malformative pattern.
Journal of Pediatric Surgery 2014;49:436–40.r Disease 47 (2015) 918–923 923
[92] Labgaa I, Lachenal Y, Allemann P, et al. Giant extra-hepatic thrombosed portal
vein  aneurysm: a case report and review of the literature. World Journal of
Emergency Surgery 2014;9:35.
[93] Salem SB, Aadam AA, Shapiro DM.  Aneurysm of the portal vein conﬂuence
diagnosed by endoscopic ultrasound. Digestive Endoscopy 2014;26:754–5.
[94] He H, Antonopoulos CN, Moulakakis KG, et al. Diagnosis and surgical treat-
ment of portal vein aneurysm: a case report. Vascular 2014 [Epub ahead of
print].
[95] Aiyappan SK, Ranga U, Veeraiyan S. Unusual cause for abdominal pain in cir-
rhosis: thrombosed intrahepatic portal vein aneurysms. Journal of Clinical
and Diagnostic Research 2014;8:MD01-2.
[96] Doust BD, Pearce JD. Gray-scale ultrasonic properties of the normal an
inﬂamed pancreas. Radiology 1976;120:653–7.
[97] Gallego C, Velasco M,  Marcuello P, et al. Congenital and acquired anomalies
of  the portal venous system. Radiographics 2002;22:141–59.
[98] Charco R, Margarit C, Lopez-Talavera JC, et al. Outcome and hemodynamics
in liver transplant patients with portal vein arterialization. American Journal
of  Transplantation 2001;1:146–51.
[99] Egawa H, Tanaka K, Kasahara M,  et al. Single center experience of 39 patients
with preoperative portal vein thrombosis among 404 living donor liver trans-
plantations. Liver Transplantation 2006;12:1512–8.
[100] Gerunda GE, Merenda R, Neri D, et al. Cavoportal hemitransposition: a
successful way to overcome the problem of total portosplenomesenteric
thrombosis in liver transplantation. Liver Transplantation 2002;8:72–5.
